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Abstract

For removal of trimethylamine (TMA) which is generally accepted as the main componcnt of
marine fish oder and the lipids in marine fish which contribute directly or indirectly to the odor
of fish flour, extractions of raw Cololadis saira were carried out with Ethanol-Water Mixture or
Absolute Ethanol. Results obtained are as follows:

1. Efficient extraction of TMA from raw Cololabis saira took place when final concentration of

ethanol was 40%~55%.

2. When successive extraction of raw Cololabis saira was carried out with boiling absolute etha-

nol, the extraction proceeded in two distinct stages:
a) In the first stage, cfficient dehydration of raw Cololabis saira and cfficient TMA extraction
took place simultancously.

b) In the second stage, efficient Jipid extraction followed after the dehydration stage.
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Fig. A Laboratory Scale Solvent Extraction Unit

(1) Extraction Flask (2) Funnel with Sieve
(3) Solvent Reservoir (4) Miscella Bottle
(5)(6) 3~-Way-Cock (7) Thermometer

(8) Water Bath (9) Pump
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Table 1. General composition of the edible portion
of raw Mackerel pike (cololabis saira)

o (W/W%)
\\ =" — = E—
I i Crude | Crude I Crude
Fish  _ Water -Lipids @ -Ash g -Protein
Raw Mack- | \ :
crel-Pike | 70. 00‘ 9.80 | 120 19.00
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Fig. 1. Effect of Ethanol Concentration on TMA
Extraction of Mackerelpike

Weight of Fish: 10g, Volume of Solvent: 15ml
Extraction Time: 30min, Extraction Temp: 18°C
Number of Extractions: 3
TMA: Trimethylamine *:
of Ethanol

Final Concentration
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Table 2. Effect of ethanol concentration on Sensory
test fol the extracted mackerel-pike
(Cololabis saira)

C i : Oxidation odor
G o | M racsed fah of the extract-
0% (*0) { + 4+ + + Strong
10% (D + + + absent
20% (14) + + + absent
30% (21) + + absent
40% (28) + + absent
50% (35) + + absent
60% (42) + + _absent
70% (48) + Dcféi(: cuttle fish
80% (55) + "
90% (62) + + Absent
Abst. (69) + + + Absent

++++: Very Strong, ++4+: Strong, ++: Medi-
um, +: Slightly, Abst.: Absolute ethanol,*:Final con-
centraction of ethanol. Tested by a pancl of 5 memb-
Crs.
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Fig. 2. Efficct of Ethanol Concentration on the
Extraction of water soluble Protein {rom
Mackerelpike

*Final Concentration of Ethanol

—A—A— Water Soluble Protein
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Weight of Fish 10g, Volume of Solvent 20ml for
the 1st Extraction, 15ml for the 2nd-4th Extract-
ion, Extraction Time 30min., Number of Extract-
ions 4, Extraction Temp. 18°C
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Fig. 3. Effect of Ethanol Concentration on Dehyd-
ration of Mackerel pike

Weight of Fish 10g, Volume of Solvent 20ml for
the 1st Extraction, 15ml for the 2nd-4th Extract-
ion, Number of Extractions 4, Extraction Time
30min., Extraction Temp. 18°C, *Final Concentr-
ation of Ethanol,-+eee- Moisture Content in Fish
befor Extraction
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Table 3. Variation in odor and color of fish flour
from one to ten extractions of raw mac-
kerel-pike (cololabis saira) with boiling
Absolute Ethanol.

Sensory score for odor Color of

Number

of _of fish flour

Extraiti)is ; }?:ating : ggiling‘ fish flour

1 4 5 j 5 Brown

2 3 4 5 |

3 3|4 } T

4 2 3 4 | Pale yellow

5 2 3 4

6 1 2 4 i

7 1 1] 3 Grey

8 1 1l !

9 1 thooz

10 1 1 | 2 i |

Note 5: Very Stroglg, 4:'S-LAr;)11g. 3‘1 Mcdiuﬁ, 72:7571i~
ghtly, 1: Very Slightly. Tested by a panel of 5
members,

AR e AL Y el 4bsk o) sjel absolute etha-
nololl o&] 4} Hhfie] K48l =HA & TMAE v &
7F KEH 8 B4 ROEC Eo KAM HHE
s s Eoletx 4= A, whebA fkE dA4e Wk

o A E F ER FAT SHLE & F A

7. Absolute ethanol 2A fERsE HLE AAES
werel TMA #H o o/xls Ethanol Egel 213t

Moorjani % @& Rg#ketx] o2 48 (0il-Sardine) &
Absolute ethanol2 4 = vl FAHejA d&EFF3od ¢
< AREAES £8 Y0 =AAA ¢gtes A%
helT EMHE BESA GRde HEHZ I
28y AzeA g AMAG ¥ E absolute ethanol
2A 2w FAAN FEHE (103]) sz 2L &
BEAES BYREY S 1% otz A9 mls A
b FIRE whsd ol ofF oA AfFEI =MFe
o g3 @A BT e v me & dAs wH
ek A REEAES SHE &R TMAZL 1
solch. Wicks MW= IPAZA HE fhilisted 22 #
PEABER et a4 o8E SR
amine§ 8 F{-Fo] fHEHPE Rldn ded &
MEBREF] amine& §ES fFESES ARiQAe 7
o &L Evtz g

w2t Al absolute ethanolz A = wEAolA F84
(103]) hitisted A zd i Edol EES: TMA
o ethanol i iffbel »hg MUKRES #AKZD ik

A4 (Fish Flour) ol Akl B %

(217)

0.010

0.009

0.0081

TM A Concentration in Extract of Fish(mg/m!l)
C °
o
S
~3
1
/n/
&Q

00031

0 20 40 60 80  Abst
Final Concentration of Ethanol in
Extraction Solvent{(V/V %)

Fig. 6. Effect of Ethanol Concentration on TMA
Extraction from the defatted Mackerel
pike.

= Fig. 63 72 9tvh. ethanol #EE #{ko] =& A AT
T gy TMA fiifkiEAd A Ao w3tz Al
HHE Fol m@stz A TMA 94 55~60% TF
o A b FZol A olst o] ALY HASF
2} TMAS} boiling absolute ethanolz A F%3to )
z5 AREAEDd BEst TMAZL RERY etha-
nole BMHEBWET 40~60% FEL = 733 FE0 Z
5= AL o] BE $£EAA ARERAHC ZAsA &
257 el 2A A} #br Jdojb TMASY FHH
= AHGA e Aoz LA

28l 3 ZX & boiling absolute ethanol2 Al 103
et 2 AREEES FHA 55%2 ethanol KEHK
oz 2 uEAAA 58 A& FEel Azl ARE
S g Jiolt IEE =

| 34 wAE =2 %
Sgie e E B RS A e BT 4

i~
i
]
rlo
Iy
32
—‘1‘ r‘\
o
po3
do
jcy
=
~
1)
=8
2
o
&
2
2
So
2%
=z
[



(218)

3 ®

Effo 2 Y 4L JAE PREMo: BEIHA A
T EBEEC 2 A ethanold F& HiMEgEs HFAS
o FXE P &8 349 RS trimethylamine
= #el BB S0 EgEMEcz FREE #HRS
E BHe BEY Bfcs WRIQD o g 2
S KRE 94

1. ZA &9 trimethylamined #htisse] ethanol9)
BB 40~55% TZ019-% # s} Hhifio] A=
At

2. A & boiling absolute ethanolz 4 H@AMS
78 o #hlHe g o9& F dA 2 T

a) Mol A AANA dgbe] kst FEEgol tri-
methylaminee] ¥z #hilis) 9 oo

b) Efo] A" Zohg AN fERyel BEM
o2 HhE .

o L3
T ATE A Qo FAYHROE BE ¥

34 B—EETERRER B4R pid, B
HEEEIA 4T A& e v

WEE - @HE - B I - I

FHAFH 48 A

8 T XM

1) Pariser, E.R.: Food Technol., 25, 1162(1971).

2) Moorjani, M.N. and Vasantha, M.S.: J. Food Sci.
Technol., 10, 3{1973).

3) Yanez, E., Barja, 1.T.A.: Food Technol., 21, 1604
(1967).

4) Sen, D.P.: J. Food Sci. Technol., 3, 142(1966).

5) Martin, C.R.A.: British Food J. 72, 10(1970).

6) Moorjani, M.N., Nair, R.B. and Lahiry, N.L.:
Food Technol., 22, 1557(1968).

7) HEATHER AKLENE: ARIBR% ¥R
&, A%, 14, p. 589~595(1975).

8) Sasaki, R. and Fujimaki, M.: B & BR&{LB8g,
27, 420(1953).

9) Moorjani, M.M. and Nair, R.B.: Food Technol.,
19, 212(1965).

10) Zirlin, A. and Karel, M.: J. Food Sci., 5, 1979
(1968).

11) Wick, E.L.: J. Food Sci., 32, 365(1967).



